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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences bct*veGn the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. PatentabiUty shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Green et al. 
(Quantum pillar structures on n+ gallium arsenide fabricated using "natural" lithograph) and 
Haginoya et al. (Nanostructure array fabrication with a size-controllable natural lithography). 

Gi een describes a method for forming semiconductor device comprising: depositing a 
thin film of highly soluble solid CsCl onto a flat hydrophilic substrate; exposing the CsCl film to 
a solvent vapor, water, under controlled conditions to that the film reorganizes into an array of 
discreet hemispherical islands on the surface; subjecting the resulting structure to a RIE etching 
so as to form a well at the position of each hole (pages 264-265). Unlike claimed invention, 
Green doesn't describe depositing a resist material over the substrate and removing the 
hemispherical structure together with their coating of resist material leaving a resist layer with an 
array of holes corresponding to the islands. Haginoya describes a method for fabrication of 
semiconductor device wherein he teaches forming a resist material of Pt-Pd film on a polysterene 
bead array. The polysterene beads are removed with the Pt-Pd film thereon and leave a Pt-Pd 
mask on the substrate (claimed hft-off process) (pages 2934-2935). It would have been obvious 
for one skilled in the art to modify Green mask in fight of Haginoya' s method of forming the 
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mask because Haginoya teaches that his method would improve the natural lithography, used by 
Green, by provide the abihty to control the nanostructure size (page 2934, left column). 

Referring to claim 4, the substrate of Si02 layer on siUcon would be obvious to one 
skilled in the art since Green suggests using silicon and semi-insulating material (page 265, right 
column, first paragraph). 

Referring to claim 6, Haginoya further teaches of sputter-evaporating the resist material 
onto the substrate (page 2935, left column). 

Referring to claim 7, even though appUed prior art doesn't describe using Al; however, 
since Al is a well known material used by one skilled in the art, and Haginoya doesn't Umit the 
resist to Pt-Pd material only, therefore, it would have been obvious to one skilled in the art to use 
other material such as Al as long as it can provide a mask for the etching process with a 
reasonable expectation of success. 

Referring to claim 8, ultrasonic agitation is a well-known method, for the wet process, 
that would enhance the solving process and therefore, would be obvious to one skilled in the art 
to use in forming the mask described above. 

3. Claims 1 1-13, 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kiyoku et al. (US 6,153,010), Green et al. (Quantum pillar structures on n+ gallium arsenide 
fabricated using "natural" lithograph) and Haginoya et al. (Nanostructure array fabrication with a 
size-controllable natural lithography). 

Kiyoku describes a method for forming semiconductor device comprising: forming a 
layer 12 of first material of semiconductor; forming an insulating layer pattern, such as Si02, 
SiN, TiOx, and ZrOx, on the surface of the first material (this would provide a hydrophilic 
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substrate); growing crystals of second material 15 or 16 of semiconductor on the first material in 
the regions exposed by the pattern so as to form island at the position of each holes (fig 1; col. 4, 
line 65; col. 5, line 34-40; col. 6, line 10, 11; col, 8, line 1-30). Unlike claimed invention, 
Kiyoku doesn't describe the pattern is formed using the method of claim 1, Green and 
Haginoya teach method for forming holes (pattem) in the insulating layer as described above. It 
would have been obvious for one skilled in the art to form holes (pattem) in light of Green and 
Haginoya because they teach a method that can form pattem with an ability to control the 
structure size as described above with a reasonable expectation of success. 

Referring to claim 12, figures IB-IC in Kiyoku show the second material 15 or 16 
extends over the insulating layer. 

Referring to claims 17-20, since applied prior art above describes the claimed method, it 
would also describe claimed structure of crystalline heterostructure. 

Claim Rejections - 35 USC§112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention, 

5. Claim 15 recites the limitation "the combination of materials". There is insufficient 
antecedent basis for this hmitation in the claim. 

Allowable Subject Matter 

6. Claims 10, 14 and 16 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the hmitations of the base 
claim and any intervening claims. 
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Claim 10 is allowable because applied prior art doesn't suggest or teach the evaporation 
of resist material is achieved by directing the vapor stream at a grazing angle of incidence to the 
substrate, so that each island casts a shadow in which there is no vapor deposition, whereby the 
holes remaining in the film after removal of the hemispherical structures will be elongated. 

Claims 14 and 16 are allowable because applied prior art doesn't describe or suggest the 
two component materials (first and second material) are both metals nor one of the materials is a 
metal compound comprising MaAs, MnSb, NiMsSb, PtMaSb, CuMnSb, LuPdSb, Co2MnGe, or 
Cro2. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DuyVu n Deo whose telephone number is 571-272-1462. The 
examiner can normally be reached on 6:00-3:30; with alternate Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubhshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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